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Abstract - In this paper, 150 people who were 30 years old or older and who did not use any medicines consistently from the 
possible information on hypertension; gender, age, lipid profile, triglyceride, body mass index, uric acid and cigarette use 
data were collected and a hypertension database was created. Of these, 65 are healthy and the remaining ones are 
hypertensive diseases. First, Naive Bayes, Multilayer Sensor Network, Decision Table and C4.5 classification algorithms 
were implemented on this database. Then, by implementing Principal Component Analysis, the size of hypertension database 
was reduced and the same classification algorithms were applied again and the results were compared. All of the algorithms 
except from the Naive Bayes classifier showed that the Principal Component Analysis improved classification accuracy.  
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I. INTRODUCTION  
 
Hypertension disease is an important public health 
problem observed in many people. Hypertension can 
cause serious damage to the heart and other organs, 
especially the kidneys of a person, without causing 
any serious symptoms. Depending on the 9.4 million 
people die each year of complications of 
hypertension. Hypertension is directly responsible for 
about 45% of heart-related deaths and about 51% of 
stroke-related deaths [1]. The frequency of exposure 
to hypertension increases with age. In later times it 
may be encountered in routine measurements made in 
many people. The high cost of treatment of the 
complications and the damage caused by 
hypertension in organs reveals the importance of 
early detection of hypertension. About 95% of people 
with hypertension have no cause, only risk factors 
can be mentioned. This group is called primary 
hypertension. For the rest of the hypertensive people, 
there is a cause of hypertension. This group is called 
the secondary hypertension [2]. There are many 
studies in the literature related to hypertension. In [3-
8] studies focused on using classifier algorithms for 
estimating or to find the risk factors the hypertension.  
The rest of the work consists of materials and 
methods, findings, discussion and conclusion parts.  
 
II. MATERIALS AND METHODS  
 
2.1. Multilayer Perceptron Network (MLP)  
Multilayer Perceptron is a network capable of 
learning nonlinear events. This network model is 
frequently used in many applications, especially 
engineering problems [9,10]. The network structure  
 consists of one input layer, one or more intermediate 
layers and one output layer [11]. The structure of the 
network is shown in Fig.1. 

 

 
 
2.2. C4.5 Algorithm  
The C4.5 algorithm generates a decision tree from an 
educational data set using the concept of information 
entropy. It tries to discover small or simple decision 
trees[12]. The actions of the algorithm according to 
the basic situations are as follows:  
 . When all instances of the list are in the same 

class, only one leaf node for the decision tree 
occurs.  

 . If no property provides a gain of information, it 
creates a decision node up from the tree using the 
expected value of the class.  

 . When encountering a class that has not been 
seen before, it creates a decision node up from 
the tree using the expected value [13].  

 
2.3. Naive Bayes Algorithm  
It is a classifier that estimates the likelihood that the 
data in the database belongs to predetermined classes. 
The basis of the algorithm is based on the Bayes 
theorem in statistics. This theorem allows the creation 
of a model of any situation with ambiguity to achieve 
certain results as a result of realistic observations 
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about this situation. It is very successful in making 
decisions in uncertainty situations [14].  
 
2.4. Decision Table Algorithm  
The decision table algorithm creates a decision table 
for classification. It makes rule-based classification 
by making use of the decision table that emerges 
according to the attributes of the training set [15].  
The Decision Table is used to show their results when 
they can be easily expressed in the set of conditions 
and logic table format. The Decision Table is also 
used to verify the consistency and completeness of 
transactions involving different jobs at the same time 
and under different circumstances. The Decision 
Table works better than the Decision Trees for very 
complex and broad set of conditions.  
 
2.5. Principal Component Analysis (PCA)  
Principal Component Analysis classification is used 
in such areas as image compression and it is a 
multivariate statistical method that performs 
decomposition and interpretation of a dimension by 
describing the variance-covariance structure of a set 
of variables through linear combinations. PCA is an 
effective method for revealing important information 
in the dataset. It finds general features in the data, 
reducing the number of dimensions and compressing 
the data in this way [16]. 
 
III. RESULTS AND DISCUSSION  
 
Factors affecting hypertension are determined by a 
joint study with two physicians in the field and these 
factors; sex, age, body mass index, lipid profile, 
triglyceride, uric acid and cigarette use should be 
emphasized. Criteria required to be followed while 
taking these values from patients are that patient's 
being 30 or over, not being pregnant, or has not 
started any medication. Values were taken from 150 
people in compliance with these criteria and, as a 
result, these people were divided into 2 classes as 
hypertension disease and healthy. The collected data 
is classified using the Weka data mining tool. The 
distribution of data to be used for classification is 
shown in Table 1. 
 

 
 
85 out of 150 records were determined as diseases, 
while the remaining 65 records were classified as 

healthy. Percentage split method was used as a test 
option for all classifiers. 50% of the data was used for 
training, and the remaining 50% as test data.  
 
In Table 2, Table 3, Table 4 and Table 5, the 
Confusion Matrix is given for estimating 
hypertension of the MLP, C4.5, Naive Bayes and 
Decision Table classifiers respectively. 
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A comparative detailed analysis of the classification 
algorithms with and without PCA is given in Table 6. 
 

 
 
According to Table 6, the most successful result from 
the algorithms processed under the same conditions 
gave Naive Bayes classifier with 88% accuracy. The 
Decision Table algorithm followed the Naive Bayes 
classifier with 85.33% accuracy respectively, and the 
MLP algorithms with 82.67% accuracy. The most 
unsuccessful algorithm for classification of 
hypertension was the C4.5 algorithm with 76% 
accuracy.  
 
If the PCA analysis is applied to the hypertension 
database and the same algorithms are re-processed 
under the same conditions and the PCA is compared 
with the previous results, the C4.5 algorithm is the 
most successful algorithm with 4% more successful 
results. After that, Decision Table Algorithm and 
MLP have more successfull results with 2,67% 
and1,33% respectively. The most unsuccessful 
classification is the Naive Bayes algorithm, which 
normally achieves a 2.67% lower success rate.  

CONCLUSIONS  
 
In this paper, sex, age, triglyceride, lipid profile, uric 
acid, body mass index and smoking history data were 
collected from 150 people and age of 30 years and 
over and a hypertension database was created. The 
effectiveness of the hypertension database established 
with specialist physicians is proved by the applied 
data mining classification algorithms. Naive Bayes 
was the most successful result classifier with 88% 
accuracy. Subsequently, the size of the hypertension 
database was reduced by applying Principal 
Component Analysis (PCA) and the same 
classification algorithms were reapplied and the 
results were compared. In this case, the C4.5 
algorithm was the most successful algorithm with 4% 
more success than before the PCA was applied. All of 
the algorithms apart from the Naive Bayes classifier 
showed that the Basic Component Analysis improved 
classification accuracy. 
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